The importance of islet cell antibodies (ICA) as a predictor of insulin dependent diabetes mellitus (IDDM) has been emphasized by several investigators since 1974. The ICA was also detected in patients with various immune-mediated diseases such as auto-immune thyroiditis. Schistosomiasis is a wide-spread helminthic disease which affects more than 200 million patients all over the world. Immunologies I abnormalities and pancreatic affection are features of the disease. We studied the prevalence of ICA in 40 children with schistosomiasis (20 males and 20 females), 14 children with IDDM, and 30 of the nondiabetic siblings of patients with IDDM, and evaluated the oral glucose tolerance and early release of insulin after an i.v. load of glucose in children with schistosomiasis, diabetics' siblings, and 10 normal agematched controls. The age of onset of IDDM and duration of the disease were 6.5 ±2.3 and 4.1 ± 1.2, respectively, and tbe age of onset and duration of schistosomiasis were 83 ±2.7 and 2.5 ±1.5 years, respectively. Sex, consanguinity, history of previous virus diseases (mumps, measles and rubella), and sex maturity rating did not differ among the three study groups; however, children with schistosomiasis were significantly older. The prevalence of ICA was 50 per cent in children with IDDM, 13 per cent in the diabetics' siblings, and 25 per cent of children with schistosomiasis. Glucose tolerance was normal in children with schistosomiasis and diabetics' siblings. Early release of insulin after i.v. glucose load was significantly lower in children with schistosomiasis compared to the other two groups. In conclusion, the high prevalence of ICA and tbe decreased early release of insulin in response to an i.v. glucose load in children with schistosomiasis suggest that auto-immune aggression against the islet cells contributes in the pathogenesis of pancreatic disease in these patients, and might increase the risk for developing glucose intolerance and diabetes.
Introduction
The auto-immune process that results in insulindependent diabetes mellitus (IDDM) may be viewed as a failure to develop or maintain tolerance to selfantigens expressed in the islets of Langerhans. 1 Islet cell antibody (ICA) is one of the good predictors for progression to IDDM in relatives of known diabetics.
2 " 4 However, ICA is found in other immunologically-mediated diseases such as auto-immune thyroiditis. 5 Schistosomiasis is a helminthic disease that affects more than 200 million individuals all over the world. 6 Various forms of immunologic abnormalities are found in patients with schistosomiasis. Schistosoma surface-egg-antigen induces a strong immune response which is mainly cell-mediated, and is responsible for granuloma formation which is further modified by suppresser T lymphocytes, antibodies, and immune complexes. 7 In addition, the antigens released from the adult worms induce an antigen-antibody complex Correspondence: Ashraf T. Soliman, MD, Pediatnc Endocrinology, Royal Hospital, P.O. Box 1331, Muscat, Oman.
formation responsible for the pathogenesis of Katayama fever and nephrotic syndrome. The pancreas is involved in schistosomiasis, with ova deposition, granuloma formation, and subsequently fibrosis. 7 The morphological and functional features during chronic pancreatitis suggest that the islet system develops a functional defect, once it has been invaded by fibrotic tissue. 8 The effect of this chronic immune-mediated inflammatory process on the function of islet cells in patients with schistosomiasis is not clear.
We investigated the prevalence of ICA, as a predictor of immune-mediated islet cell destruction in 40 children with schistosomiasis, 14 children with IDDM, and 30 of the siblings of patients with IDDM, and performed an oral glucose tolerance test and estimated the insulin secretion before and 5 min after an i.v. glucose load in the diabetics' siblings, children with schistosomiasis, and 10 normal children.
Subjects and Methods
Forty children (20 males and 20 females) with chronic Mansoni schistosomiasis with a mean age A T. SOL1MAN ET AL.
(±SD)=13.8±2.3 years, 14 children with IDDM (nine males and five females) with a mean age = 10.3 ± 2.7 years, 30 (15 males and 15 females) of the non-diabetic siblings of patients with IDDM with a mean age = 8.3 ±2.3 years, and 10 normal children with a mean age = 9.5+ 1.7 years were the subjects of this study. They were admitted to University of Alexandria Children's Hospital for the study. Informed consents were obtained from the parents of all the children and when appropriate also from the children. History-taking included age, nutrition, consanguinity of the parents, previous viral infections (measles, mumps, and rubella), and duration of IDDM or schistosomiasis. Anthropometric data, height (Ht) and weight (Wt), were measured using the Harpenden measuring scales and the stage of sexual maturation recorded according to Tanner's sex maturity rating system. Schistosomiasis was diagnosed by demonstrating schistosoma eggs in a stool and/or urine sample freshly collected from the patients. All the patients with schistosomiasis were symptomatic at the time of the study, with dysentery and/or haematuria and terminal dysuria, and their active infection was confirmed by demonstrating viable schistosoma eggs in their freshly prepared fecal and/or urine samples. Patients with schistosomiasis who had anaemia (Hb<9 g/dl), malnutrition, hepatic fibrosis, or other complications were excluded from the study.
On admission a venous blood sample was obtained from all the children for measuring ICA, by the indirect immunofluorescent method (INOVA Diagnostics). Blood urea and serum insulin-like growth factor-I (IGF-I), creatinine, alanine transferase (ALT), alkaline phosphatase (ALP), and bilirubin concentrations were estimated. All the children included in the study had renal and hepatic functions within the normal range. After 3 days on full carbohydrate diet and after an overnight fast (8 h), an oral glucose tolerance test was performed (1.75 g glucose/kg body Wt) and serum glucose estimated by glucose oxidase method before, and 1 and 2 h after the oral glucose load. On the second morning and after an overnight fast a glucose load (0.3 g/kg 30 per cent solution was injected i.v. over 2 min), and blood collected before and 5 min after the injection for estimation of insulin concentrations by radioimmunometric assay.
Results Table 1 presents the anthropometric and clinical data of the three groups of children and prevalence of ICA in the three groups of children. Patients with schistosomiasis were significantly older than the other two groups. Past history of viral diseases, sex maturity rating, and parental consanguinity did not statistically differ among the three studied groups. Prevalence of ICA was 25 per cent in children with schistosomiasis, 13 per cent in diabetics' siblings, and 50 per cent in children with IDDM.
The liver span and biochemical data for children with schistosomiasis and normal controls are presented in Table 2 . Children with schistosomiasis had significantly larger liver span compared to controls. Their hepatic functions, and serum creatinine and haemoglobin concentrations did not differ from those for the control group. The duration of schistosomiasis calculated from the time of the first diagnosis ranged from 6 months to 4 years with a mean of 2.5 ± 1.5 years, and the number of re-infection attacks during this period ranged between I and 5 with a mean of 2.3 ± 1.3 attacks of re-infection. Table 3 summarizes the results of OGTT, and insulin concentrations before and 5 min after an i.v. glucose load in children with schistosomiasis, diabetics' siblings and 10 normal age-matched children.
OGTT was normal in all the studied children. Five minutes after i.v. glucose load insulin increments were significantly lower in children with schistosomiasis compared to the other two groups. IGF-I concentrations were significantly depressed in children with schistosomiasis v. children in the other two groups.
Discussion
In this study the prevalence of ICA seropositivity was 50 per cent in children with IDDM and 13 per cent in siblings of patients with IDDM. These results were consistent with the findings of other investigators in eastern and western countries. 9 14 The normal glucose tolerance and normal insulin release in the nondiabetic siblings of patients with IDDM were in agreement with the data of Bottazzo el a/. 15 who reported only minor abnormalities in the glucose curves and insulin secretions in these subjects.
The data about the predictive significance of anti-islet antibodies and the selective loss of early insulin release to intravenous glucose in individuals at risk of developing IDDM denote that the immunological aggression on beta ceHs may begin long before diabetes becomes clinically manifest and suggest a process of slow loss of beta cell reserve during this period, which culminates in the diabetic syndrome only when a critical threshold of insulin secretion can no longer be maintained. 16 " 19 In children with schistosomiasis the prevalence of ICA seropositivity was 25 per cent with normal oral glucose tolerance, but with significantly lower insulin release in response to intravenous glucose load compared to the control groups. These findings suggest that an auto immunemediated process can lead to islet cell dysfunction in these patients and on the long-term can increase their risk to develop glucose intolerance and diabetes.
In conclusion, children with non-complicated schistosomiasis have high prevalence of ICA seropositivity and impaired early phase of insulin release in response to intravenous glucose load.
